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(54) COLOR CORRECTION METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To easily perform color 
matching between a color image output device and a 
color image input device which have different color 
standards by finding and storing a color correction 
parameter of the color image input device from a 
standard value and a specific first measured value, and 
a color calibration parameter of the color image output 
device from the standard value and a specific second 
measured value. 

SOLUTION: A standard original 4, having arranged color 
patterns with known standard values, is read by a color 
image input device 1 to obtain a first measured value. 
Then a color correction parameter of the color image 
input device 1 is obtained from the standard values and 
the first measured value and is stored. Furthermore, 
image data of the standard original 4 which are 
corrected on the basis of the color calibration 
parameter of the color image input device 1 are printed 
on a color image output device 5, and the printed result 
is read by the color image input device 1 to obtain a 
second measured value. Then a color calibration 
parameter of the color image output device 5 is obtained 



from the standard original 4 and the second measured 
value and is stored. 



COPYRIGHT: (C)1999,JPO 




□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 

v — 




BEST AVAILABLE COPY 



THIS PAGE BLANK (uspto) 



#HB¥1 1-164162 

(43)^511 B ¥i£ll¥(1999) 6 £18B 



Int. tl. b^buIc-*? 


F I 


HU4N l/oO 


H04N 1/40 D 


l/4o 


1/46 Z 




m^m$t mimvms ol (±9i) 


(2t)miS#^ f#gf¥9-329952 


(71) MSA 000005821 






(22)ttiffiB 9 *f (1997) 12/1 1 B 


A(Rfl*PmrfT^Pmi006#ft6 




(72)f89!# fit* 




AlR/frPWrfrA^PWlOOGSifi fe v TH§§ 








(74)f^iA #SI± ®* (M«) 


(54) i%m<D&m mt^m 



(57) mm 

[was] 'fesm*tffisjcs^t-5^^-7 p u>^t*5 

*PMSf4^9— 8, 1 9, 2 0Ti*ffio 

7-X+ttl8, 19, 2 0 ©fefitlEf^T— 
^J&TJin&^b, *7-X+ttl8, 19, 2 0 

Htf-?^7-/'J>^l 6, 1 -t-O 
fflpi^*$r*7-7> + -fr±l 8, 19, 2 0?i^o 
Tm2coas^M**J6. g*M<h$g2©iffl;£fifi:fr£# 
>^ 1 6 , 17 Ofe«iE#8g^-^L'^*J?)T 



CEED 



jftJSltttC« £ * v - X* -y 



I 



fit* U fcfe}*jE#Mf - - 7**JH 
fcUfciEtfTV 



( 

1 

mmmmmtms&& 1 omfemtfrzmtt ^-ph&a 

# gfi©fil£±E/1 7 * - ? ZJttbT z. nz&w h . 
Buffi* 9 A* S»©fi«IE/* 5 .* - * 

S9®g*« t mmm 2 ©wee t 6 wta* 9 -mm m 
[is*jB2] mmxy-mmAJjmmtiftffijjy-mm 

# 5 -mmxii gmcofeBUEA 7 * - 9 £ £ *t&©;*7 

9— n^mti^m.<D^mEn 9 ^ — * 

*»©1ffleettiE/ , t 5 *-*©?*, »«3ftfc*5- 
-PM^rtS«*«fctfttB# 5-B»W:frS«©fi*ffi 

feKiE/t 5 * - ^ « e t * »« t -r * im&h 3 

f2*©&#IE#*£. 

aift&S£ti*tt^niUfc&Pft9©*? h»7-^±K 

*nEft*ffi/X9*-^©»iRfc3;fcoTtt, iRSnfc 

=& 1 &©lffif2#7-W&A#ge*£tfit3l2;tr 

[0 0 0 1] 

e©fi«§t©*H4£MiE-r *fittiE/^ 7 * -9 

[0 0 0 2] 

Vi-S©T, *7-X*ttA^ORGBfi^^l:ii 



2 ) 4#M¥1 1-16 4 16 2 

2 

*T&-5fc#>, ffiat'S^^^-^©*?-^*^^-^: 

[0 0 0 3] Sfc. *9-^U>3^ 

©a**«*5— ^"u >^©RGB«#©»Pfcrai;Trft 
10 ^n«jEbv^jEffl**#^n&vi©-c, ffi*tssi^±© 

[0 0 0 4] iit, T&*FV\t*-ybK7— 9 7*J 

x**^#m«LT«*©fta^©«ft©«»&«*v b 

-■•©ft**** y--7y9->ifit-mmiy<fsi^x 

v^s. -r&fc-fe. *y *±©*S©;fr9— 
±©ran*»T?ttD&*ttfc;fr5--H»fc*v h>7-^± 
20 ©«^©*7-y>J>^©Mn^TBlWr-5^»Ctt, 

qs*WJ:-5©T, j8#KjSV>&T©^B*tft;^ft;^#£ 

[0 0 0 5] 3EMK:*«:*7?--;**-*-?-'7K& 

x**^-©fi©at«p««toj8ft6S:v»ft:j&, &mmmv^ 

[0 0 0 6] 

[0 0 0 7] &£9fttffi£K:j|&:«:&?— X*-*- 

[0 0 0 8] -tiTT. ££!ftWB£CJMi:« 

* 7-H»A^Sgi:©W©* 9 

-V y > sf&ffimzft o C £ ©t?^ 5fe&iE**fc£ti 

40 [0 0 0 9] .Sfc. fi*«P*<ffiS»CS^-5* 
7-B«tm^SB<i:^7-H«A^Set©ra»C^Jt^ 
!R^«l^©»ttjCflStSrr*aiE&ftttiEt«*Klfr 

*. 

[0 0 10] 

[Ka^^-r-sfc*©^©] ^©^s&^-r^fc* 
mirojaasffls**. 89tt&«i©M£«&^&A? 

50 -MiA;fr&S©6%E/'<?;t— ^£$&Tz:n£&# 



( 3 ) 



11-164162 



WT 5 <fc -5 tt b fc fc ©Tab 5. 
(0 0 11] £ttKJ;D. fi*^«StcS?S^*9- 

fT?z.tW5im\zuz>. io 

[0 0 12] ifc. eS*P^ffl2tCSi^-5*7— M&tU 
[0 0 13] 

mm t?g i omfem t^zz ?—w&\timw<D&%tiE 

rt5*-?&?ftlt>TZ\ft&&tfV, 7J7-SH£A77SB 20 

5 s — **#5-HBa;fc£BTrfl«U ^-waiH^m* 
* T^MoTS 2 Offl^ffl^tfe, 

«&A73£MT&&©*ftIE#!l-3r— ^;i/*ttgIET?#, M 

-m&mii&mtxy-w&Atimmtvffliz&tfzzi 30 
) [ooi4] *&wommm 2 Ke*©»Htt, 

1 !H«eD3e9JK43V>T, *^-®«A*'Sfit*5— H 

£ # 5 -H«A^Jgg<DfeKiE/t 5 ;* - ^ £f£ 
^f-5itt=t^, &#©#jaK&^#7-iIi«A77g 
31 £ nx 9 -H&©fr&t jE#tl9flB£&<& t 
V^fPffl*fl-T-5. 40 

[0015] *^©s*jR3^f2«o%^«. m&m 

©fi&iE/l 5 * *5<fctf}g&©7J 9 -®^Hi^g«© 
fifeJEA^*-^***. IS&Wft&IEA^*-^©? 
>, ^^n^7-®«A7jgS*J:^7J9-®»ffi 

IE/15* -^KS^wr, &WlZtltz*7-m»AJ]g. 
S43 «fc 5 -B&fflTJ gB©fi1$IE/l 5 * 



[0016] *%mv>m&m4izmm<D%mi*, 

JRKlSfcoTte. l^-©*7-K^A7jga^=fc^7J9 

^ » 5 % mm <z>fi«iE/i 5 * - ^ £ jg#?-r 3 fifeiE* & 
cofeKiE/i 5 - ^ *5*iura#;-r £ t & t v» 
[0017] ^mmnrnxms \zmm<D%miz> m&m 

3 *fe«4ia«©%^(3i3ViT, #9-pHSlA;>jgm£: 
Ttt. ^snfc#lfc©;&5— BBA2j£B43J:Ot# 

[0 0 18] «T, *89!©*K©»lBKtn»T, 01 

v»tr— ©^fcttH— ©«f*»s#lt*»j, 'ifc. a 
*l/ftjWBtt*63ftTt»*. 

[0019] (^m<omm 1) mi itt*mm<Dmm<Di& 
m 1 i=£tts#5-»B»asB©£#*j«*sf ** 

^, H2ttHl©*v-H<Waa*IBK:*W*-fe*liE» 

[0 0 2 0] Kllc*-rJ;5tc. *fygcD®ii©;*7 7— 
%B) 5 4*#LTV»«. *7-X+ttl iits^-zf 

snfcRGB«#*«oa^c:n**9-yy >^ 5 

•J>^5Tfi. =i>tf 3 .-iS'2XfefeiE^nfeiggfi!lS 
^© R G B ft *§-£B]JW 4 l^-&Xfe -5 C M Y Km^{r^g| 

[0 0 2 1] 3>ea-J2tli*7-7^^K3 

[0022] *mw<z>^M(D]&m 1 ir^tt-5*5-@i«t 
(R... G, 1 , B.,) £UT«!l5££ttT^-5. 



( 

5 

[0 0 2 3] Z.<Z>£ot3.Jiy-M£iMmmW\ZlS>V2>& 
^-x*-\^ 1 lcA^£ftfc#7-PHgiteRGBffi^l;: 

X. CMYKffi#t^^nT*5-7 P U>^5lCffi^ 
[0 0 2 4] ddT. S^C7C#M5 i -^;i'«P^SSr^ 3 

g b £ m r ©gs»i$fts-t&^a©£&fii «r#M^- 

[0 0 2 5] S3 Jr^-rH^TC^M^— ^"Jl'ttraS*!! 

[0 0 2 6] mm-r%<£o\Z, RGBAM^tt±fi3 
h <h~R£ 5 fcfy hK^giSft, Wffi#m%ffl 1 2 1? 

Sns. 7 KWX^ffcgBl 1X«;±&3 fcfy bt 

wmfcmmw 1 2 T«»mnfcioHfw§' tic =t o^r 

GBgm©4*©¥flri^tirtroSfJ3n. B9Dfflc©]RjAI;: 

3tcjge,nT^^#Rg^-^;n@^iie)6n^. 

X. *ffl«5 1 5 iCi5V>X, tt^jKIWRx-^mfc. » 

^i&SLmsB 1 4 d&nxTiss try h*^*«e>e.nfc 

[0 0 2 7] JfcK, ^JgW^JC^ft^X+^^-COfe 
WL^Wr- :/;W©&jE7j J££ 0 4©7n-?t-Mt 

[0 0 2 8] S«PMSl4&*5-^*^^-l-r^ 

A^fem^-e*^miCDS!lStt (Rn.-G,,. 
B S1 ) £#-5 (X^y^D . i =0~n©I 

fiS4 ©3£ 1 ©8!l/£ffl (R S1 , G S1> B 5I ) t*tlKL*tl& 

vrzma<D&mm (r.,, g„, b.,) x*^7- 

[0 0 2 9] jy i ±©3 , D©X7 v -y7'X. X*** 

***-i©;&5-vy? t >yj&t*s;£ft*. 

[0 0 3 0] ^gUKOJgttfc&ttST'U >;*©& 

HjE#1Rt— y;i/©ttJE*tt* m 5 © 7 a -9- ir - h 



4 ) 1-16 4 16 2 

6 

[0 0 3 1] ftf. H4©7fyritP!«l:. HltC 
*-rWK*4 5-***^ 1 K±D JB 
l©S3$e<S (R,,, G,,, B S1 ) £#3 (Xf7^ 

1) . «V»T. Wifi©ttjESnfcX**^-©e*|jE#jH 
^;H£fflV». X*V:*-fe1fiEi!Q ! g£fT5 (xf^y 

2) . ^©&, K#©y>J >^fe*UE#M^-^Hr J: 
0. RGBflH»&CMYKffi*|£&1ftiE«frV> (X^y 

10 (X5r>^7°4) . 

[0 0 3 2] ^UT, ;%7 : -??'4£J:9HW'£:WHR 

SS4 &feiiiE#M^-7*;w^iEsn7t* 
i-ea*no (7f?/s) . tfcJEsnfcx^-Y-Tf-e*! 
j£^my—f)V^m v>xx * a- ^-fettiEfflg &ff o xm 

2<DMfem (R,,, G,,, B„.) £#5 Uf?r 
6) . Xr^/6-C#e.nfcI2©M 
(R 01 , G 01 , Bp i ) (R,,, G.,, B.,) <h 

20 (Xf?^8) . flfc&JCv 7"U>^©fettIE#M^-7* 

[0 0 3 3] K±©XT-y7'lcJ:0. M¥^«SCi 
?*y >^ 5 1 t?«-fe©aiE 

mmzffo z. t&mmiztzz. 
[0034] */t. &a*a*ffisKgft£#7-7"y > 

30 t£Z>. 

[0035] mmoj&m 2)06 «*%^©iim©^ 
m 7 \tm 6 ©* see^iE^fe* 
[0 0 3 6] 06 tc^-rj;5Jc, n©^h7-n 

ltS|gc©*^-X^A'^-l 8, 19, 2 0«J:tfiRft© 

—^2 2«*SW3ftTV>*. bfcd<oT, *HJ®©^ 
TIJ, *7-X*ttl8, 19, 2 0t*7-^J> 
40 ^16, 1 7 ijWBSt3MBIKManTV>«IBi»« 
gS^nX^§. COj&fcfcHT. *7-X*V7-t* 

nfcHffi©}gffi 1 ©i^i^oTV^. 
[0 0 3 7] h7-!?±©*7-7+tt*^*7 

9, 2 o©w?*7- ;in*n> 

^16 (*fc»4l7) fejWR-T*. ^bT, 3>Ka- 

^2 2^c«^DJiSt^fc?J7-HfiPl*^*•Ji^fe**7-x 

50 *ttl8 (*fcttl9, 2 0) t*7-^'J»16 



7 

fttt-1 7) 

[0 0 3 8} jie-c, ^iEgSirafe-5*7-x+^^- 1 

8, 19, 2 0*->G>n>bfi— h*7— 

[0 0 3 9] *y b t 7-i7±iZ&Z>m&m\Z&2> 

*7-X+ftl8, 19, 2 0TS*M«l4i:igt9fc 

-*2 2lCi£& {X7-Vf2) . ^tr. t9Jfib/t*it© 
)»H 1 OR5 C«t7n-f t - HctEoT, mint 
©^^j&2Mt^6>#7— 1 8, 19, 2 0GDfi 

■5 Uf-yy4) . 

[0 0 4 0] 1 8, 19, 

2 0££DIt&&£ft&a^KIMfr&*?— X3r*?- 

18, 19, 2 ocDfi*iE#BS^-y;u*^-r-5c:t 
ICJcD, g#©^iffKft^#^-B{&A;^ft^<=>i££> 

[0041] (nmomm 3) is u^m^m^m 

*tK«H, S 9 «0 8 ©fi«IE#SST— 
*<EIE^te(0— 7D- — K H10fiH8© 

[0 0 4 2] **ffiCO^^lr*V^T«, mgC&Xy-X 

[0043] zo^vtetemiEmmT- 7*;^ttsi 

[0 0 4 4] *5-X*^^^5-^"U>^7S: 

Uf ? y 2) . -tux, ^©s««^e>, ^mvm 
^\\z^-r&&i£^^n^ntz^<D^miE^m.y-- 

)v*mm-z> Uf^3) . s&k, jsi*£ftfc&*f 

4) . 

[0 0 4 5] £©J:5fc#JS18©»«fcJ;ft«, Ri:# 

[0 0 4 6] ft»iE<WIHT— ^H:K«rH«f*« 

tt-5-SftTHS££!&>5. H— ©#9-H*AfcH#£« 



( 5 ) 1-164162 

8 

s. 

[0 0 4 7] ioJ:5lc«*oft*|jE#{H'7 ! — ^JWCJ: 

[0 0 4 8] 5fe-T, *5-H«Affl*S«*j»«L, (X 
. &IKLfc;&?-HftAtH27tl8§©£B«a: 

©#* i £*&&&© 5 -s-visk 

R*o&»£\ je*rB»*©***#T. «£r©fittIE# 

[0049] c©j:5K-rntf. SFart-s*i*©fiiti£ 
[0050] ^Hiico^jiic^f 

h "7 - ^ ± j-* Yf -5 fi&iE £ J; 0 ffim fcff 5 £ 1 **T? £ 
-5. 
[0 0 5 1] 

[%W<D$bm] fiUiCfcSfc. *»9|fc:J;fttt, 6»P 

[0 0 5 2] *89i£J:nt£. 6£Zpftttt££ft 

UZJjy-M&iiijimmttiy— I*A*SBi:©ffll: 

-5. 

[0 0 5 3] #7— BfeAftgtt£*7--Bfk{H2?&tt 

7— B«A73gfi^ e. tlTgrzX y—M»(D 
6*1 jE**5j«&5t S 1 1» 5 #^ft^l^*t# 6ft*. 

[0 0 5 4] ^3nfcA7-ItA*gf*<t^7 
— W«ffi ^ t — gff -5 feftiE/t 7 * - ^ b T 

©•p. etstjEeiBiitv»)te<fT3c:t**T?**tv»5«^s 

ft^l**i#6)ft-5. 
[0 0.5 5] fefelE/t^*— ^tCBB#*##LT*3< CI 

50 t**Tr**tV>5W»ft«i**t#6ft«. 



( 6 ) 



11-164162 



10 



[0 0 5 6] m®.fti)m&<D*y h<7-^±KJ&^2ft 

# C -8rT -5 &«jE/1 7 ^ - ^ 4 jl#?-T -5 £ £ <fc 
<h a*T* S * £ V» 5 *3»3ft3»**«# 6 *l § . 

[03] H^#M^-^Mtmttft^T*iaiMij* 

£^-fia]8S0 

[04] X+r^^ftMjEiWH^-^l'ORiE*^** 
[0 5] yu>^©ft*KE#J»7 i -^l'OttiE3Erffi** 
[06] *5K«O?tK0Ktt2£*l?«*?-n**La 



10 



saogas^^-rsEiiiss 

[0 7] H6O«9-0*fflaSBK:«lt«fittjE^j£ 
[08] **W©*«l©»tt3CJ;**9-lHWaa8 

[0 9] 0 8©fettiE#M7 i -^';HcJ;-56feiE77ft© 
[010] 08 <D&MJE.&m—-7MZ*. Sfi&IETjte 

4 w&rnm 

16 *9-:/u>* c&9-MfctH**«) 

17 #5-7U>^ <#5-PMWHrtlM) 

18 C&^-WfcAAIM) 

19 *7-X+t7" <#7-H&A7JS©) 
2 0 i 



[01] 



[02] 



[08] 




□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 




R 
G 
B 



R 
G 
B 

1 



3bit 



d 



r Hi/* 



[03] 



Sblt 



a 



as* 



12 



?ftS* 
Jttbfe 




I— 1 



( 7 ) 



&fflW-l 1 - 



[04] 



*1 officii** 
(gsi, Gsi , B»l)l«Q~n. mfejft 



«*Mfll©«*«(B>i,C-i.B.i)i. 

#1 ©W^fKBsi, Gsi , Bsi )*> £ 
* 5 - * * + ^-#RR7 t - -/^flt* 



***** 



X^ 7°Z 



21 
1 



16 


17 


/ 


/ 



























X* + * 






* 



[07] 



I 



mum* * 7 -8ft<D^«« 



W|lt*«KiA./£ * .y - X * * ^- <0 



•X-r y 7*1 



( 8 ) 



IM5] 



* ? - x * * f-fetHiEM* -T 4 



if ? - x * y ^feMEftyS* LttttJg* 
<OJB2oW^«(8pl, Cpi , Bpi ) * 



*2«Dfl|j£flKRpi, Cpi , Bp i ) i 
«*JSf*«*tt(B > i,C«i.B«i) 



* 7 - y i) esMm&M? - -five 



QE3 



( 9 ) 



11-164162 



[M9] 



I 



I 



X x * 7°1 

Xf--r 
X f- y 7"3 



CIED 



1 o] 



I 



I 



—tt-t ***** 



(ZD 



-X^y 74 
X^y 75 



THIS RAGE BLANK (uspn» 



